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Figure 1.  Location and topographic maps of the Nariki catchment and headwater catchments.  
    (a) Nariki catchment, (b) Coniferous catchment, (c) Deciduous catchment 
       Contour intervals of the Nariki catchment (a) and  headwater catchments (b and c) are 10  
    and 5 m, respectively.   
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Figure 2. Shallow soil profiles at the mid-slopes of the headwater catchments    
     (photographed by Dr. K.Tamura of Tsukuba University). 
        Soil horizon was classified according to the definition by the Food and Agriculture  
    Organization of the United Nations. BM: Biomat that is permeated by the dense root  
    networks and detritus; The maximum thickness of the biomat was about 3 cm in the  
    coniferous catchment, whereas the biomat was indistinguishable in the deciduous  















Upper A horizon 
Figure 3.   A photograph of the biomat developing in the coniferous forest (a) and a schematic  
    illustration showing the observation devices for biomat flow sampling (b). The length of the  
    knife in the photograph is about 10 cm. BM : Biomat 
Figure 4.  Relationship between the dissolved organic carbon (DOC) concentration and 
     normalized fluorescence intensity of fulvic acid like materials (F-FAM) in baseflow (low  
     stream flow during no rainfall), biomat flow, and soil extracts (modified after Endo et al.,  
     2006). C: Coniferous catchment, D: Deciduous catchment 
           The data on soil extracts and baseflow were measured in 2005 and some supplementary    
     data on the soil extracts were measured in 2009. The data on biomat flow were measured  
     during summer rainstorms in 2009. The data on soil extracts and biomat flow were corrected  
     for the inner filtering effect. Linear correlation coefficients in the coniferous and deciduous 
     catchments are 0.84 (p<0.0001) and 0.89 (p<0.0001) in soil extracts and 0.90 (p<0.0001)  
     and 0.84 (p<0.0001) in baseflow, respectively, and it is 0.73 (p<0.0002) in biomat flow. As 
     the correlation coefficients were calculated, the data at DOC > 22 mgL-1 and F-FAM > 120  
     QSU were removed because of attenuation of the FAM spectra of the water samples due to  
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Figure 5. Temporal changes in rainstorm precipitation, specific stream flow, dissolved 
    organic carbon (DOC) concentration, and normalized fluorescence intensity of fulvic 
    acid like materials (F-FAM) during the representative rainstorms in 2006. 
       Total precipitation was 16.2, 40.4, and 77.2 and the antecedent conditions were  
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Figure 6.  Relationships between the dissolved organic carbon (DOC) concentration and 
    normalized fluorescence intensity of fulvic acid like materials (F-FAM) during the six  
    rainstorms. 
       Solid and dashed lines respectively show the correlation lines of baseflow and soil  
    extracts shown in Figure 4. The arrows and circles show the high F-FAM relative to the 
    DOC concentration. 
Figure 7.  Schematic diagrams related to the hydrochemical regimes for the relationships between  
    dissolved organic carbon (DOC) concentration and normalized fluorescence intensity of fulvic    
    acid like materials (F-FAM) in headwater streams during rainstorms (a), together with slope   
    hydrology showing the types of main flow contr ibut ion  and f low path (b). 
       SF: Stream flow, GW: Groundwater flow, Sub: Subsurface flow, (s): relatively shallow  
    subsurface flow, (d): relatively deep subsurface flow, n-Sur: Near-surface flow including biomat  
    flow, Rs: Rain splash. 
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Table 1  Hydrological conditions of the observed rainstorms. 
          Rainfall frequency shows the potential number of rainy days during a year relevant to the same  
     storm magnitude in total precipitation, which were calculated from the Automated   
     Meteorological Data Acquisition System (AMEDAS) data at Ohme City from 1976 to 2009. API- 
     7: Antecedent precipitation index (total amount of rainfall) for past 7 days, API-14: Antecedent  
      precipitation index for past 14 days 
        
  


















prior to storms  
(L s-1ha-1) 
Conif. Decid. 
Small-scale rainstorms     
    Storm 1 (Sep.6-7, 2006) 16.2 9 28.5 0.8 27.6 0.15 0.23 
    Storm 2 (Sep.17-18, 2006) 22.8 12 28.5 124.0 145.0 0.96 1.42 
Medium-scale rainstorms     
    Storm 3 (Sep.26-28, 2006) 40.4 24 8.2 2.4 95.6 0.46 0.46 
    Storm 4 (Oct.23-25, 2006) 48 40 28.5 8.6 11.6 0.24 0.38 
Large-scale rainstorms       
    Storm 5 (Aug.8-10, 2006) 77.2 9 1.2 0 0.6 0.18 0.35 
    Storm 6 (Jul.14-16, 2007) 117.4 48 2.9 16.0 37.0 0.12 0.12 
